Phenylsilane reacts with RhCl(PPh 3 ) 3 to form diphenylsilane along with oligomers.
Introduction:
Phenylsilane is a good starting material for the synthesis of polysilanes. Pioneering work from the groups of West 1 , Tilley 2 and others 3 have shown the utility of transition metal catalysts for the polymerisation of phenylsilane. Schubert 4 has illustrated the importance of oxidative addition and reductive elimination reactions of Si-Ε bonds (where E= C, Si). We have demonstrated 5 the reactivities of phenylsilane and diphenylsilane with RhCl(PPh 3 ) 3 . Ojima 6 had attempted neat reactions at diphenylsilane with RhCl(PPh 3 ) 3 and observed oligomerisation as well as rearrangement reaction at high temperature.
Materials and Methods:
The reactions were carried out by adding appropriate amounts of RhCl(PPh 3 ) 3 (catalyst) to the solution containing the silane in benzene. The NMR tube reactions are carried out by dissolving appropriate amounts of silane in deuterobenzene in NMR tubes followed by addition of catalyst under nitrogen or under air.
Results and discussions:
There is a fast evolution of hydrogen upon addition of RhCl(PPh 3 ) 3 to a solution of phenylsilane in benzene. The reaction continues for several days and is highly dependent on the catalyst concentrations. At low catalyst concentration (0.01-lmole%) the reaction yields diphenylsilane as the only monomelic product. However, the GC mass of the product of the reaction carried out at a higher temperature ( 60°C in benzene) have shown the formation of diphenylsilane, triphenylsilane and 1,1,2,-triphenyltrisilane Attempts to isolate this compound in pure form was not successful : in all cases the only isolable products in pure form were diphenylsilane and triphenylsilane. The neat reaction of phenylsilane with RhCl(PPh 3 ) 3 led to red tar which is highly unstable and turns colourless on exposure to air. The elemental analysis of the red tar was attempted without any reproducible result. Nevertheless, the C, Η analyses were much lower than the expected C, Η analysis to match a linear polysilane. In contrast to this
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Rearrangement Versus Oligomerisation of Phenylsilane by RhCl(PPhj)^ the room temperature reaction of RhCl(PPh 3 ) 3 with diphenylsilane yielded triphenylsilane and unreacted phenylsilane.
Proton NMR spectroscopy can be used as a useful tool in judging the ratio of conversion of phenylsilane to diphenylsilane by RhCl(PPh 3 ) 3 as the Si-Η signals of phenylsilane and diphenylsilane are well separable and appear at 4.2 and 5.1δ repectively. Silanes in the presence of RhCl(PPh 3 ) 3 are reported to be very reactive to oxygen. In order to ascertain the difference between the reactions in the presence of oxygen and under nitrogen , the reaction was monitored at different time intervals in NMR tube (table 1) . Both reactions yielded diphenylsilane after 24hrs as the only monomelic product. 8 . Thus, in these reactions the Rh-H complex may participate to give the products. This is further supported by the fact that phenylsilane is a good hydrogenating system in the presence of RhCl(PPh 3 ) 3 .
